Snow trout, Schizothorax plagiostomus (Heckel) is most important commercial food fish of Garhwal Himalaya inhabited among the snow fed tributaries of river Ganga. In present study the induced breeding were carried out by stripping method and it was noticed that the survival of larvae were high, near (95-100%), at high density and the lowest survival rate was observed at the lowest density (less than 5%). The mechanism responsible for the observed density dependent survival was not under stood. It is possible that the concentration of substance secreted by larvae as well as change in larval behaviors is responsible factors for survival in higher concentration.
Introduction

Snow trout Schizothorax plagiostomus
Heckel is the most important food fish of Garhwal Himalaya inhibits in snow fed rivers viz Alaknanda, Mandakani, Pinder, Nandakani, Bhagirathi, etc (Bodola, 1979) . Geographically Schizothorax Spp. spread in different rivers, lakes and tributaries throughout Himalaya extending to confines of China, eastern Afghanistan, Pakistan, Turkistan, Nepal, Ladakh, Tibet, Bhutan and North east India (Day, 1958) . In India, Schizothorax spp. is the most important food fish of Himalaya region including Kashmir, Himanchal Pradesh, Uttarakhand, Uttar Pradesh foot hilis (Terai area), Assam etc. (Day, 1958) and also plays an important role in commercial fish production (Bahuguna, 2002) . Schizothorax spp. is recorded 2.3 kg weight and 50 cm in length with 85% total catchments (Sharma, 1994) .
During seed production of marine fishes higher mortality occurs during larval stages and this mortality was in yolk sac stage or prior to first feeding (Kjorsvik et al., 1990) and expected to be due to egg quality or some other environmental factors. Early mortality is a serious problem in seed production of economically important species such as the coral trout Plectropomus leopardus (Masuma et al., 1993) , Blue fin tuna T. thynnus (Kaji et al., 1996) and yellow fin tuna Thunnus albicus (Kaji et al., 1999) .
In past years, some valuable work about the density dependent survival after hatching was reported by Tagawa et al. Our Nature (2009 ) 7:146-150 (1997 in yolk sac larvae of Japani flounder (Paralichthys olivaceus) and in Thunnus thynnus, Thunnus albacares and in Plectropomus leopardus by Kaji (2000) using small plastic plates as fish container. In India no work has been made to know the density dependent survival among the larva of fresh water fishes. So an effort has been made to know the survival of snow trout larvae during handling stress and density suitable for their survival because density dependent survival of larvae plays an important role in seed production of economically rich fish.
Materials and methods
For experimental work mature Schizothorax plagiostomus brooders were collected from the snow fed river Alaknanda located between Latitude 30°10' to 30°15'N, Longitude 78°45' to 78°50'E and at elevation of 500 to 600 meter by using gill net. To obtaining the fertile egg, artificial breeding were carried during the month of September-October, 2006 and 2007 at the bank of river Alaknanda (water temp. 16 to18°C) by stripping method as followed by Bahuguna (2002 Bahuguna ( , 2006 . Fertilized eggs were kept in the hatching tray with proper aeration under controlled temperature and light. Hatched larvae were taken after 120 hrs of the fertilization and experimental grouped in 9 cm plastic disc and 6 wells tissue culture plates and were placed in laboratory hatchery, Department of Zoology and Biotechnology, HNB Garhwal University, Srinagar, Garhwal, Uttarakhand, India.
After hatching the yolk sac larvae were put in 9 cm plastic disc (area 64 cm 2 , depth 0.5 cm 2 and volume 32 ml) and 6 well tissue culture plates (area 9.4 cm 2 , depth 0.5 cm 2 and volume 4.7 ml), filled with natural Alaknanda water having temperature 18°C. The fixed quantity of water (32 ml in 9 cm plastic disc and 4.7 ml in 6 well tissue culture plates) were maintain in all plates and established the density of hatched larvae in plates and well as per given in Table 1 . After transfer all the containers were kept in the dark place at controlled temperature (20°C) without aeration. Dead larvae were removing and counted after every 12 hrs interval. Water was not renewed and food was not supplied during the experiments. Examinations of the larvae were conducted just after hatching to 7 th day. Data analysis was done by using computer added statistical software. Data processing was done in tabular as well as in graphical mode.
Results
Fertilized yolk sac larvae of Schizothorax plagiostomus were transferred to small plastic disces at various densities, and were reared without diet. Dead larvae were counted and removed after every 12 hours. In plastic disc survivality reccorded upto 60% in lower density and upto 98 % in higher density on 1 st day (after 24 hrs), second day mortality increased, and survivality decreased recorded upto 36% in lower density and 94% in higher density. In 3 rd day 20% larvae were survive in lower density in compare to 90 % in higher density. In lower density rate of mortality were increased day by day and all larvae were death upto 5 th days but in higher density survival of larvae were recorded mutch better in compare to low density upto 74% (Graph A).
In tissue culture plates 70% survivality recorded in lower density in compare to 100% survivality in higher density on 1 st day. On second and third day mortality was increased and survival of larvae was decreased recorded upto 24% in lower Graph A-B. Relationship between the age of the larvae and survivability among the larvae of S. plagiostomus D-25= 25 larvae in 9 cm disc, WP-25= 25 larvae in 6 well tissue culture plates. -75  95  90  85  80  75  68  60  50  42  36  30  25  D-100  100  98  96  94  93  90  86  84  80  76  76  74  WP-25  80  70  52  40  30  24  20  15  10  05  02  01  WP-50  92  82  75  65  50  43  38  34  28  22  18  15  WP-75  99  97  97  96  95  95  93  92  91  90  89  87  WP-100  100  100  100  100  98  98  95  95  94  93  92  90 Graph-A Graph-B density in compared to 98 % in higher density. After third day mortality increased day by day and survivality recorded upto 4% in lower density in compare to 90 % in higher density on seventh day (Graph B).
Results indicate high mortality on 1 st day after the transferring in the experimental purpose, which would be related to handling stress. The survival of larvae at the first observation was high near in 100% at high densities (95-100%) and lowest survival rate was observed at lowest densities of snow trout. In more shape (tissue culture plate) the rate of survival was better in compare to plastic disc because concentration of larva in tissue culture plates is higher in compare to the density of plastic disc and survival rate is also higher (97-100%). Hence results indicate the better survival is in higher density in compare to lower density.
Discussion
In seed production of Schizothorax plagiostomus, high mortality frequently occurs during larval period. Mortality at yolk sac stage, prior to first feeding is expected to be due to eggs quality (Kjorsvic et al., 1990) and all environmental factors. Early mortality is a serious problem in the development of seed production of this economically important Garhwal hill stream snow trout (Bahuguna, 2002) . Recently, presence of density dependent survival after handling was reported in yolk sac larvae of some fishes (Tagawa et al., 1997) using small plastic plate as fish containers (Brown and Nunez, 1994) . In the present study, survival after handling stress was examined in relation to larval density in the above mentioned Schizothorax species with more interest for the establishment of seed production procedures than previously used techniques.
I believe the initial mortality of larvae after the transfer is related to handling stress. The narrow tip of the pasture pipette could damage the larvae during the transfer from the stock tank to the plastic containers. Since larvae transferred to containers of higher densities showed better survival it appears that survival after acute stress or damage is improved by rearing fish at extremely high density. In some Japanese fish larvae have such type of problem which has been reported by Tagawa and Kimura (1991) also support our finding in snow trout fish larvae.
The second timing of severe mortalities in Schizothorax larvae would be related to the starvation, because the timing of the mortality later than the completion of yolk absorption. The information will be further discussion on the reason of larval mortality, which may be related to food quality development in relation to natural site and laboratory site. In natural site they may have enough quality food than laboratory site (Bahuguna, 2002; 2006) . Concentration of substances secreted from larvae as well as changes in larval behavior, in high densities are possible factors to be considered in future which help to know the causes of less mortality among higher density larvae. That investigation may improve our understanding of the larval response to stress and thus our seed production abilities. Present finding is based on a small experimental system with stress by pipeting and larval density, which is unrealistically high. The result cannot be applied directly to the technique of the seed production; they do suggest that further experiments of this type may help us to understand the mechanism of the larval death and or recovery after stress.
